INTRODUCTION
Common bunt (Tilletia tritici (Bjerk.) Wint) is a widely spread and potentially harmful disease of wheat all over the world. However, due to the high efficacy of synthetic seed treatment pesticides, breeding for resistance has been disregarded for a long time. As a result, many European cultivars are susceptible to common bunt (Bonman et al., 2006; Dumalasova and Bartoð, 2006a; 2006b; Vanova et al., 2006) . Moreover, experimental evidence regarding common bunt resistance of the newest winter wheat cultivars and breeding lines is very limited.
The area under organic agricultural production is steadily increasing in the EU. Common bunt is the main constraint for successful growing of organic winter wheat due to a very limited number of resistant cultivars. The main problem for organic seed producers is that organically produced seeds have to fulfil the same phytosanitary requirements as those of conventional origin. Biological control agents (for example Tillecur) as well as physical treatments cannot meet the demands of the guidelines reliably (Borgen and Davanlou, 2000; Jahn et al., 2004) . Consequently, due to the high deficiency of certified organic seed, repeated cultivation of winter wheat with farm-saved seeds may in the short term lead to high infection with common bunt. In addition to loss of grain yield, bunt reduces grain quality because it imparts a fishy odour to wheat grain and its products. Cultivation of resistant cultivars may be an effective way to meet the restrictions. Recent investigations about the quantity of resistance genes and their effectiveness suggest good possibilities for successful resistance breeding (Martynov et al., 2004; Petrenkova et al., 2005; Bonman et al., 2006) . The objective of this study was to evaluate Lithuanian winter wheat advanced breeding lines and their ancestors for T. tritici resistance.
MATERIAL AND METHODS
The experiments were carried out during [2005] [2006] at the Lithuanian Institute of Agriculture (LIA) in an artificially inoculated nursery. The material subjected to bunt resistance tests included advanced breeding lines developed by conventional breeding methods and their ancestors. Breeding lines from the competitive trial nursery were grown in 17 m 2 plots and replicated four times and the lines from the check nursery in non-replicated 7.5 m 2 plots. Inoculation was carried out by shaking seeds with teliospores (5 g spores/1,000 g seeds) in a flask for 5 minutes. In October, when the soil temperature was below 10 o C (as recommended by Gaudet and Puchalski, 1990; Johnson, 1992;  PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 63 (2009) Gaudet et al., 1994) , the inoculated seeds of the lines from the competitive trial nursery (CTN) and cultivars were sown 15 g per genotype per 3 m length row at a depth of 7-10 cm in four replications situated in different parts of the field. The lines from the check nursery (CN) were sown in one replication. Four counts were done for the check nursery lines in one replication. The disease incidence was measured for harvest of 100 heads at medium milk development stage (BBCH 75) as the proportion of infected ears from the total ear number harvested. The following scale was used to estimate varietal resistance: infected ears 0.0 = very resistant, 0.1-5.0 = resistant, 5.1-10.0 = moderately resistant, 10.1-30.0 = moderately susceptible, 30.1-50.0 = susceptible, 50.1-100.0 = very susceptible (Szunics, 1990; Veisz et al., 2000) . Statistical analysis was conducted by calculation of the mean and its standard devastation (SD).
RESULTS
The experimental years were very favourable for common bunt resistance screening. damaged up to 10%. Eight or 6.8% of the lines were infected up to 30%. The number of lines infected up to 50% was 9 or 7.6%. The other lines (97 or 84%) were very susceptible.
Results of the lines of CN testing revealed that there were no completely resistant lines ( scribed in other studies (Jahn et al., 2004; Dumalasova and Bartoð, 2006a; Vanova et al., 2006) . Cultivar Tommi was developed in Germany from the cross Ralf/Astron//Haven and resistance was probably inherited from cultivar Ralf, because cultivars Astron and Haven were very susceptible in our trials.
The resistance cultivars Bill and Tommi to the most important wheat diseases was above average. The cultivars exhibited a high yield capacity, but these cultivars are generally susceptible to cold and are characterised by weak soil coverage (Anonymous, 2006) . Therefore, these cultivars are suitable as resistance donors to common bunt but not for growing under organic conditions. Investigation of different T. tritici populations has not been conducted in Lithuania. However, other European countries provide general information on the situation concerning virulence of T. tritici populations. In Northern Europe a high disease level occurs most frequently on cultivars carrying Bt1, Bt2, and Bt7; but virulence to Bt1-Bt10 has been described (Leijerstam, 1991) . Till now only virulence to Bt1, Bt2, and Bt7 has been found in the Czech Republic (Blaþkova and Bartoð, 2002 Bt2 -25.5, Bt3 -19.9, and Bt7 -73.3% (Veisz et al., 2000) . Virulence to several other Bt genes was postulated in Germany. The effect of different proveniences of the inoculum on the disease incidence was recently demonstrated in trials by Wächter et al. (2005) and Koch et al. (2006) in which bunt inoculum from five different locations in Germany was applied.
Response of cultivars to common bunt in our tests in many cases agreed with the data obtained by foreign research elsewhere. However, some cultivars, for example Bold, Bussard, Lars, Cardos, Tommi, Tarso (Jahn et al., 2004; Dumalasova and Bartoð, 2006b ) were shown to be more susceptible than in our investigations. The results suggest that if the T. tritici population used in our study consists of the race T-5, which is the most widespread in Europe, then it is more aggressive than elsewhere. Possibly, the local population in Lithuania consists of other race/races.
Presently, the main problem for resistance breeding to Tilletia tritici is not deficiency of resistance genes in the total world wheat germplasm pool but deficiency of effective genes in modern cultivars with desirable agronomical traits for organic farming. The use of landraces or old cultivars is problematic because these genotypes are characterised as agronomically poor. For the Lithuanian climate, germplasm for example from the USA is relatively acceptable, but the main problem is low yielding capacity due to the short growing season; some lines are too susceptible to leaf diseases; weak stems are characteristic of many genotypes (Ruzgas and Liatukas, 2007) . Genotypes from other continental countries such as Iran, Iraq, Afghanistan, and Turkey, which possess higher frequency of resistant genotypes (Bonman et al., 2006) in most cases are susceptible to cold and leaf diseases, are characterised by low yielding capacity, insufficient height and early ripening. Currently some resistant cultivars of European origin are available, e.g. cultivar Stava, which is resistant to the T. tritici and in its pedigree has PI 178383 with genes Bt8, Bt9, Bt10, but it is unknown which gene/genes was/were inherited. The resistance derived from PI 178383 (Bt8, Bt9, Bt10) remained effective in the USA for more than 20 years (Hoffmann, 1982) . The effectiveness of these genes lasted for a period more than enough for search of new resistance donors and introduction of the new Bt genes into germplasm suitable for breeding. Much effort is expended in the USA to increase profitability of wheat through decreased inputs by growing resistant cultivars. Under relatively low pressure from chemical seed treatment and on the other hand under high selection pressure due to the use of resistant cultivars the effectiveness of these genes lasted for two decades. In contrast, the majority of wheat production areas are sown with chemically treated seeds in Europe due to intensive agriculture; and many cultivars are very susceptible to common bunt.
Under low chemical seed treatment and intensive use of resistant cultivars virulences formed slowly, over decades in the USA. In Europe wheat bunt has very few possibilities to occur in fields due to intensive use of chemical seed treat-ment. As general infection of common bunt in Europe is very low, this probably aids to avoid infections in organic farms. It is likely that strict regulations will enable successful use of resistant wheat cultivars in the area under organic agriculture, which accounts for a small share of the total wheat production area for decades ahead, especially, if cultivars with combinations of the new genes are used.
Seed quality is a central issue in organically oriented farming systems. Although all lines were infected, the lines with ear infection below 10% provide a chance to minimise the risk of bunt infection in organic wheat production in Lithuania. Cultivars damaged more than 10% under conditions favourable for disease cannot be recommended for organic production without seed treatment with organic materials or physical treatment. The most promising lines can be used for further evaluation for suitability for organic growing or for resistance breeding as parental forms with known resistance and complex of desirable agronomic traits.
